
STATION CHANNEL GUARD (ENCODE ONLY) 

SPECIFICATIONS * 
TONE FREQUENCIES 

POWER REQUIREMENTS 

NUMBER OF INTEGRATED CIRCUITS 

TEMPERATURE RANGE 

ENCODE TONE DI STORTI ON 

ENCODE RESPONSE TIME 

FREQUENCY STABILITY 

71.9 to 203.5 H e r t z  

10 VDC @ 25 M i l l i a m p e r e s  

4 

- 4 0 ° C  (-40°F') to + 7 0 ° C  ( 1 5 8 O F )  

1% 

25 Ms 

f0.5% 

*These specifications are intended primarily for the use of the serviceman. Refer (o the appropriate Spuifiwtion Shnt  for tk. complete spccificotions. 
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DESCRIPTION ClRCLllT ANALYSIS 

I n  f u l l  d u p l e x  a n d  r e p e a t e r  MASTR I 1  
s t a t i o n s ,  C h a n n e l  Guard Encode Only Board  
19C321162Gl is u s e d  a l o n g  w i t h  t h e  
19D417261G6 C h a n n e l  Guard Decode Only Board .  
The  Encode Only  Board  i s  a l s o  u s e d  where  
d i f f e r e n t  e n c o d e  and  d e c o d e  t o n e  f r e q u e n c i e s  
a r e  r e q u i r e d .  The  19C321162Gl b o a r d  is 
mounted  on t h e  R a d i o  P a n e l  F r o n t  Door a d j a -  
c e n t  t o  t h e  t r a n s m i t t e r  e x c i t e r  ( r e f e r  t o  t h e  
I n s t a l l a t i o n  Diag ram) .  

The C h a n n e l  Guard  Encode Only Board  
u t i l i z e s  t h i c k  f i l m  i n t e g r a t e d  c i r c u i t s  
( I C ' s )  a n d  d i s c r e t e  componen t s  f o r  maximum 
r e l i a b i l i t y .  Tone f r e q u e n c i e s  a r e  s e l e c t e d  
by p l u g - i n  " V e r s a t o n e "  t o n e  n e t w o r k s  t h a t  
c a n  be  e a s i l y  changed .  

The e n c o d e r  p r o v i d e s  tone -coded  modula- 
t i o n  t o  t h e  t r a n s m i t t e r .  A l l  MASTRBII t r a n s -  
m i t t e r s  h a v e  a  Channe l  Guard  Modu la t ion  Con- 
t r o l  which  is s e t  i n  a c c o r d a n c e  w i t h  t h e  
T r a n s m i t t e r  A l ignmen t  P r o c e d u r e s  ( s e e  t h e  
T r a n s m i t t e r  MAINTENANCE MANUAL). 

Channe l  Guard is a  c o n t i n u o u s - t o n e  con-  
t r o l l e d  s q u e l c h  s y s t e m  t h a t  p r o v i d e s  com- 
m u n i c a t i o n s  c o n t r o l  i n  a c c o r d a n c e  w i t h  EIA 
s t a n d a r d  RS-220. The b a s i c  Channe l  Guard 
s y s t e m  u t i l i z e s  s t a n d a r d  t o n e  f r e q u e n c i e s  
f rom 71.9  t o  2 0 3 . 5  Hertz, w i t h  t h e  e n c o d e r  
a n d  d e c o d e r  n o r m a l l y  o p e r a t i n g  tin t h e  same 
f r e q u e n c y .  The s t a n d a r d  Channe l  Guard  t o n e  
f r e q u e n c i e s  a r e  l i s t e d  i n  t h e  f o l l o w i n g  
c h a r t .  

A S q u e l c h  T a i l  E l i m i n a t i o n  (STE) c i r -  
c u i t  i n  t h e  e n c o d e r  u s e s  a  p h a s e  s h i f t  o f  
a p p r o x i m a t e l y  225' t o  e l i m i n a t e  u n d e s i r a b l e  
n o i s e  b u r s t s  a f t e r  e a c h  t r a n s m i s s i o n .  

STANDARD TONE FREQUENCIES 

O p t i o n s  9534  and  9535  p r o v i d e  t h e  Chan- 
n e l  Guard  Encode Only b o a r d  f o r  u s e  i n  
s i m u l t a n e o u s  e n c o d e  a n d  d e c o d e  d u p l e x  s y s -  
t ems .  R e f e r  t o  t h e  I n s t a l l a t i o n  Diagram 
(See  T a b l e  of C o n t e n t s )  f o r  i n s t r u c t i o n s  on 
i n s t a l l i n g  t h i s  b o a r d  i n  t h e  e x c i t e r  com- 
p a r t m e n t  o f  t h e  s t a t i o n  t r a n s m i t t e r .  O p t i o n  
9535,  wh ich  is  d e s i g n e d  f o r  m u l t i - f r e q u e n c y  
t r a n s m i t  r e m o t e  d u p l e x  s y s t e m s ,  r e q u i r e s  
t h e  S q u e l c h  T a i l  E l i m i n a t o r  Board  
19A130001Gl. R e f e r  t o  t h e  Remote C o n t r o l  
S h e l f  MAINTENANCE MANUAL f o r  a  d e s c r i p t i o n  
o f  t h i s  b o a r d .  

F o u r  i n t e g r a t e d  c i r c u i t  ( I C )  modu les  
t o g e t h e r  w i t h  a s s o c i a t e d  d i s c r e t e  componen t s  
c o m p r i s e  t h e  Channe l  Guard Encode Only 
a s s e m b l y .  The I C ' s  c o n s i s t  o f  t h e  F i l t e r /  
L i m i t e r  H y b r i d ,  t h e  S e l e c t i v e  A m p l i f i e r  
Hybr id ,  t h e  Encode Hybr id  a n d  t h e  Tone N e t -  
work. The S e l e c t i v e  A m p l i f i e r  a n d  Tone 
Network f u n c t i o n  t o g e t h e r  t o  f o r m  t h e  F r e -  
q u e n c y  S w i t c h a b l e  S e l e c t i v e  A m p l i f i e r  (FSSA) 
The FSSA, when p r o p e r l y  c a l i b r a t e d ,  p r o v i d e s  
maximum f l e x i b i l i t y  i n  C h a n n e l  Guard t o n e  
s e l e c t i o n .  By r e p l a c i n g  t h e  p l u g - i n  "Versa-  
t o n e "  Tone Network w i t h  a n o t h e r  o f  t h e  de- 
s i r e d  f r e q u e n c y ,  t h e  Channe l  Guard  o p e r a t i n g  
f r e q u e n c y  c a n  be  changed .  No a d j u s t m e n t s  
a r e  r e q u i r e d .  

71 .9  
74 .4  
7 7 . 0  
79 .7  
8 2 . 5  
85.4 

T y p i c a l  d i a g r a m s  o f  t h e  FSSA a n d  En- 
c o d e r  a r e  shown i n  F i g u r e s  1 a n d  2 .  R e f e r -  
e n c e s  t o  symbol  numbers  m e n t i o n e d  i n  t h e  
t e x t  a r e  found  on  t h e  S c h e m a t i c  Diagram, 
O u t l i n e  Diagram a n d  P a r t s  L i s t .  

107.2  
110 .9  
1 1 4 . 8  
118 .8  
123 .0  
1 2 7 . 3  

8 8 . 5  
91 .5  
9 4 . 8  
9 7 . 4  

100 .0  
1 0 3 . 5  

A m p l i f i e r / L i m i t e r  Hybr id  

When t h e  t r a n s m i t t e r  is  keyed ,  A -  is 
a p p l i e d  t o  t h e  e n c o d e  s t a r t  c i r c u i t  i n  t h e  
Encode IC. The Encode IC c o m p l e t e s  a  p o s i -  
t i v e  f e e d b a c k  p a t h  f rom t h e  FSSA o u t p u t  t o  
t h e  F i l t e r / L i m i t e r  Hybr id  A m p l i f i e r  a n d  
g e n e r a t e s  a n  e n c o d e  s t a r t  p u l s e .  T h i s  p u l s e  
is a p p l i e d  t o  t h e  a r n p l i f i e r / l i m i t e r  t h r o u g h  
d i s c r e t e  componen t s  C4 a n d  L2. T h i s  c a u s e s  
t h e  FSSA t o  o s c i l l a t e  a t  t h e  t o n e  f r e q u e n c y .  

131 .8  
1 3 6 . 5  
141 .3  
146 .2  
1 5 1 . 4  
156.7  

F r e q u e n c y  S w i t c h a b l e  S e l e c t i v e  A m p l i f i e r  
(FSSA) 

162.2  
167.9  
173.8  
179 .9  
186 .2  
192 .8  
203 .5  

The FSSA g e n e r a t e s  t h e  s e l e c t e d  e n c o d e  
t o n e .  Having a  nomina l  Q  o f  60 ,  t h e  f r e -  
q u e n c y  r e s p o n s e  c h a r a c t e r i s t i c s  o f  t h e  FSSA 
a r e  s i m i l a r  t o  t h a t  of  a  p a r a l l e l  r e s o n a n t  
LC t a n k  c i r c u i t .  The  Q  is d e t e r m i n e d  by 
R 1  i n  t h e  Tone Network.  R 1  is s e l e c t e d  f o r  
e a c h  o p e r a t i n g  f r e q u e n c y .  F r e q u e n c y  c a l i -  
b r a t i o n  c o n t r o l  R5 i s  p r e s e t  a t  t h e  f a c t o r y  
u s i n g  a  p r e c i s i o n  r e f e r e n c e  Tone Network 
w i t h  a n  o p e r a t i n g  f r e q u e n c y  o f  139 .64  Hertz 

Once c a l i b r a t e d ,  t h e  o p e r a t i n g  f r e q u e n -  
c y  a n d  Q o f  t h e  c i r c u i t  a r e  c o n t r o l l e d  by t h e  
Tone Network.  S p e c i f i c a l l y ,  t h e  o p e r a t i n g  
f r e q u e n c y  is c o n t r o l l e d  by t h e  r e s i s t a n c e  
r a t i o  of  R2 t o  R3 i n  t h e  Tone Ne twork ;  t h e  
Q  i s  d e t e r m i n e d  by R 1 .  The f r e q u e n c y  s t a b i -  
l i t y  o f  t h e  FSSA is f0.570. R5 i n  t h e  Tone 
Network se t s  t h e  a3 l o o p  b i a s .  

Encode C o n t r o l  C i r c u i t s  

When t h e  FTT s w i t c h  is d e p r e s s e d ,  A- 
f rom t h e  PTT c i r c u i t  i n  t h e  Encode IC is 
c o u p l e d  t o  t h e  C h a n n e l  Guard d e c o d e r  t o  d i s -  
a b l e  i t .  The e n c o d e  s w i t c h  Q7 c o n t r o l s  t h e  
p o s i t i v e  f e e d b a c k  p a t h  f rom t h e  FSSA t o  t h e  
F i l t e r / L i m i t e r  A m p l i f i e r  by a p p l y i n g  A-  t o  
t h e  s i g n a l  p a t h  a t  t h e  j u n c t i o n  o f  R19 a n d  
R20. 



CIRCUIT ANALYSIS 
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Figure  1  - Frequency Switchable  S e l e c t i v e  Ampli f ier  (FSSA) 
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Figure  2 - Typical  Encode C i r c u i t  
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When t h e  PTT s w i t c h  is o p e r a t e d ,  A-  i s  
a p p l i e d  t o  t h e  b a s e  o f  Q 7  t h r o u g h  d i s c r e t e  
t r a n s i s t o r  Q2 ( c o n n e c t e d  t o  p i n  9  o f  t h e  
Encode IC) . Q 7  i m m e d i a t e l y  t u r n s  o f f ,  re- 
moving A0 f r o m  t h e  j u n c t i o n  o f  R19 a n d  R20 
a n d  c o m p l e t i n g  t h e  p o s i t i v e  f e e d b a c k  p a t h  
t o  a l l o w  t h e  FSSA t o  o s c i l l a t e .  The c i r c u i t  
r e m a i n s  i n  t h i s  s t a t e  u n t i l  PTT t u r n s  o f f .  
Q2 is c o n t r o l l e d  by t h e  PTT d e l a y  c i r c u i t  
a n d  h o l d s  e n c o d e  s w i t c h  Q 7  o f f  f o r  a p p r o x i -  
m a t e l y  1 6 0  m i l l i s e c o n d s  t o  a l l o w  t h e  STE 
c i r c u i t  t o  f u n c t i o n .  

When t h e  PTT s w i t c h  is o p e r a t e d ,  Q 5  
t u r n s  on .  A p o s i t i v e  p u l s e  is c o u p l e d  t o  
t h e  b a s e  of Q 6 .  Q6  p u l s e s  on  m o m e n t a r i l y ,  
p u l l i n g  t h e  o u t p u t  of  t h e  FSSA t o  g r o u n d .  
T h i s  r e s u l t s  i n  a  r a p i d  i n i t i a t i o n  of t h e  
o s c i l l a t o r  a t  t h e  C h a n n e l  Guard  f r e q u e n c y .  

P h a s e  R e v e r s a l  a n d  STE 

By c o n t r o l l i n g  t h e  c o n d u c t i o n  o f  s w i t c h  
Q 2  i n  t h e  Encode IC, t h e  t o n e  may be  t a k e n  
f r o m  e i t h e r  t h e  c o l l e c t o r  o r  emit ter  o f  
p h a s e  r e v e r s a l  a m p l i f i e r  Q1. When t h e  PTT 
s w i t c h  is o p e r a t e d ,  t h e  FSSA g e n e r a t e s  t h e  
e n c o d e  t o n e  which  a p p e a r s  a t  t h e  b a s e  o f  
Q1.  Diode  CR4 is f o r w a r d  b i a s e d ,  a p p l y i n g  
A -  t o  t h e  b a s e  of Q2 ,  t u r n i n g  Q 2  o f f .  Under 
t h i s  c o n d i t i o n ,  t h e  e n c o d e  t o n e  is  c o u p l e d  
f rom t h e  emi t t e r  of Q 1  t h r o u g h  R7 t o  t h e  
b a s e  o f  emi t t e r  f o l l o w e r  Q3 .  The encode  
t o n e  o u t p u t  is i n  p h a s e  w i t h  t h e  i n p u t  t o n e  
a t  t h e  b a s e  of Q1.  

When t h e  PTT s w i t c h  is r e l e a s e d ,  d i o d e  
CR4 is b i a s e d  o f f  a n d  t h e  b a s e  o f  Q 2  rises 
t o w a r d  +10 VDC, t u r n i n g  Q 2  on .  C o n d u c t i o n  
o f  Q 2  a l l o w s  t h e  e n c o d e  t o n e  t o  b e  c o u p l e d  
f r o m  t h e  c o l l e c t o r  a n d  e m i t t e r  of Q 1  a n d  

summed a t  t h e  b a s e  o f  Q3 .  The e n c o d e  t o n e  
is  now t a k e n  f rom t h e  emit ter  o f  Q 3  a n d  
a p p l i e d  t o  t h e  t r a n s m i t t e r  t h r o u g h  p i n  3 o f  
t h e  e n c o d e r .  The t o n e  is now 235  d e g r e e s  
o u t  o f  p h a s e  f r o m  t h e  PTT p h a s e  a n d  a t  a  
l e v e l  g r e a t e r  t h a n  250 m i l l i v o l t s  RMS. 

The t r a n s m i t t e r  c a r r i e r  is t r a n s m i t t e d  
f o r  a  p e r i o d  o f  1 6 0  m s  a f t e r  t h e  PTT s w i t c h  
is r e l e a s e d  t o  a l l o w  s u f y i c i e n t  t i m e  f o r  
t h e  r e c e i v e r  t o  d e t e c t  t h e  p h a s e  r e v e r s a l  
i n  t h e  t o n e .  The r e c e i v e r  is t h u s  muted,  
e l i m i n a t i n g  t h e  s q u e l c h  t a i l .  The d e l a y  i n  
t h e  t r a n s m i t  c a r r i e r  d r o p  o u t  is d e t e r m i n e d  
by t h e  RC t i m e  c o n s t a n t  o f  d i s c r e t e  compon- 
e n t s  C5 a n d  RT1 a l o n g  w i t h  R9, R10 a n d  R11 
i n  t h e  Encode IC. 

Channe l  Guard  Encode D i s a b l e  

The Channe l  Guard  e n c o d e  f u n c t i o n  c a n  
be  d i s a b l e d  f rom a n  e x t e r n a l l y  c o n t r o l l e d  
s o u r c e .  App ly ing  g round  t o  a n y  o n e  o f  t h e  
mute  i n p u t s  (Hl ,  H2 o r  H3) f o r w a r d  b i a s e s  
t h e  d i o d e  a s s o c i a t e d  w i t h  t h a t  i n p u t  (CR1, 
CR2, CR3, a n d  t u r n s  on  d i s c r e t e  t r a n s i s t o r  
Q3 .  C o n d u c t i o n  o f  Q 3  t u r n s  on  d i s c r e t e  
t r a n s i s t o r  Q1,  s u p p l y i n g  A- t o  p i n  2  of t h e  
Encode IC. E m i t t e r  f o l l o w e r  Q 3  i n  t h e  En- 
c o d e  IC is t u r n e d  o f f ,  p r e v e n t i n g  t h e  t o n e  
f rom p a s s i n g  t o  t h e . t r a n s m i t t e r .  When d i s -  
c r e t e  t r a n s i s t o r  Q 3  c o n d u c t s ,  C2 i s  c h a r g e d .  
Removing t h e  i n p u t  g r o u n d  f rom t h e  CG MUTE 
i n p u t  i m m e d i a t e l y  t u r n s  o f f  Q 3 ,  b u t  Q 1  con-  
t i n u e s  t o  c o n d u c t  u n t i l  C2 d i s c h a r g e s .  
Thus t h e  CG d i s a b l e  f u n c t i o n  is m a i n t a i n e d  
f o r  a p p r o x i m a t e l y  1 6 0  m i l l i s e c o n d s  a f t e r  
CG MUTE is removed.  



MAINTENANCE b o a r d  t o  t h e  d o o r  a s s e m b l y ,  a n d  l i f t i n g  t h e  
b o a r d  t o  g a i n  a c c e s s  t o  t h e  s o l d e r  s i d e  of 
t h e  b o a r d .  The f o l l o w i n g  T r o u b l e s h o o t i n g  

T r o u b l e s h o o t i n g  t h e  Channe l  Guard C h a r t  c o n t a i n s  t y p i c a l  v o l t a g e  a n d  waveform 
Encode On ly  a s s e m b l y  is f a c i l i t a t e d  by re- d a t a  t a k e n  a t  s e l e c t e d  p o i n t s  on t h e  C h a n n e l  
moving t h e  t h r e e  6-32 screws h o l d i n g  t h e  Guard  b o a r d ,  

ENCODER 1 

SYMPTOM 

Channe l  Guard  d o e s  n o t  
e n c o d e .  

I 1 FLI  1 wuL 1 

PROCEDURE 

1. Key t h e  t r a n s m i t t e r .  Check f o r  
p r e s e n c e  o f  c o r r e c t  waveform a t  
Q. I f  waveform i s  c o r r e c t ,  

c  e c k  f o r  f a i l u r e  i n  t h e  e x c i t e r .  

2 .  Check f o r  p r e s e n c e  o f  +10 VDC a t  

@ 0 

3. Check f o r  p r e s e n c e  o f  A- a t  @ . 
4 .  B r i d g e  51-5 t o  J1-6 .  Check f o r  

p r o p e r  waveform a t  @ . I f  wave- 
f o r m  is p r e s e n t ,  f a i l u r e  e x i s t s  
i n  Encode ICOR d i s c r e t e  t r a n s i s -  
t o r  ~ 2 .  

5.  I s o l a t e  d e f e c t i v e  component by 
v  r i f y i n g  p r o p e r  waveforms a t  6 a n d  @ . 

6 .  Tone Network may b e  c h e c k e d  by 
s u b s t i t u t i n g  known good one .  

- 

TONE N E T W O R K  w 

J I 

r ,I 
b --a Cb TONE HI 

I 
I 

4 - - L - 5  C O M B  PTT 

I 

r .  - ~ -  

1 F T T  O N  - 0 2 V D C l  

i 

F i g u r e  3 - T r ~ u b l e s h o o t l n ~  ( ( : l~n t . t  



V I E W  AT "B" 
V l E W  F R O M  WIRING END 

O F  J 9 3 3  

C.G. H I  

+ IOV REG 

COMBINED P T T  - 

DELAYED P T T  

V l E W  AT "A" 
NUMBERING FROM 

WIRING END FOR P 6  & P 8  

# 6 - 3 2  X 5 / 1 6  LG. 
,r ( 3 P L A C E S )  

\ 

" I ~ ~ ~ d b 4 1 7 2 6 2  4 CHANNEL GUARD COVER 
PL19C321162GI  1 9 C 3 2 0 6 7 3 G l  

I N I U  M A ~ I K  I I > I A I I U N ~  t A L t r l  I N I ~ K M I I I ~ N I  UUIY 
EXTENDED LOCAL COMBINATIONS 

l NSTRUCT IONS - I . REMOVE COVER P L  19C320673G I 

2 .  MOUNT CHANNEL GUAPD PL19C321162G2  BOARD ASM. AS SHOWN U S I N G  
HARDWARE SUPPLIED 

3 .  AT P 8  (PART OF STATION HARNESS 1 9 C 3 2 0 8 1 1 )  REMOVE WIRES FROM 
P 8 - 2  AND P 8 - 3  AND INDIV IDUALLY TAPE ENOS 

4 INSTALL  (SOLDER) ORANGE WIRES SUPPLIED, BETWEEN P 6 - 7  AND P 8  
AND BETWEEN P 6 - 8  AND P 8 - 2 .  

5 .  REMOVE POSSIBLE WIRES . FROM J 9 3 3 - 2  AND J 9 3 3 - 3  AND CUT ENDS AS SHORT A 

6 .  INSTALL  (SGLDER) P L 1 9 B 2 2 6 4 8 5 G I  HARNESS T J  J 9 3 3  AS FOLLOWS. 
(SEE V lEW AT " 0 "  & F I G  I )  

SF22 -BK  TO J 9 3 3 - 4  

S F 2 2 - B L  TO J 9 3 3 - 3  

SF22 -R  TG J 9 3 3 - 7  

SF22 -BR TO J 9 3 3 - 2  

7 AT P 9 0 1  PART OF EXCITER HARNESS PL19D417262G3  REMOVE CONTAC- 
FRCM P 9 0 1 - 3 ,  AND CUT W!RE AS SHORT AS POSSIBLE .  (USE TOOL 
1 9 B 2 1 9 9 5 1 P I  TO REMGVE CONTACT) INSTALL  N22 -G  WIRE FROM 
P L 1 9 B 2 2 6 4 8 5 G I  HARNESS I N  P 9 0 1 - 3 .  

8 INSTALL  P I  OF HARNESS P L 1 9 B 2 2 6 4 e 5 G I  ON J I  ON CHANNEL GUARD 
BCARD PL19C321  1 6 L T I  AS SHOWN 

9 .  INSTALL  F L I  AS SHOWN 

1 0 .  INSTALL  COVER PL19C320673GI  

(19D417795, Rev. 4) 

INSTALLATION INSTRUCTIC 

F I G .  I STATION ENCODE 0 
CHANNEL GUARD 19C32116 







- I 

VALUE TO BE SELECTED AT TEST PER 19A130303 

NOTE I. 
IN ORDER TO TRANSMIT ON FI ,  F2, P3 OR P4 
WITHOUT SENDING CG TONE, STRAP H.1, H2 OR 
H3 TO THE FREQUENCY SELECT LEAD OR GROUND 
HI,  H 2  OR H3. 

GRD 

GRD 

C.G. H I  

COMBINED PTT 

I N  ORDER TO RETAIN RATED EQUIPMENT 

PERFORMANCE, R E P L A C E M E N T  OF ANY 
SERVICE PART SHOULD BE MADE ONLY WlTH 

A COMPONENT HAVING THE SPECIFICATIONS 
SHOWN ON THE PARTS LIST FOR THAT PART. 

ALL RESISTORS ARE 1/4 M T T  UNLESS 
OTHERWISE SPECIFIED AND RESISTOR 
M U S  IN OHMS UNLESS F O L W D  BY 

DELAYED PTT 

SEE APPLICABLE PRODUCTION CHANGE 
SHEETS I N  INSTRUCTION BOOK SECTION 
DEALING WlTH THlS UNIT, FOR DES - 
CRlPTlON OF CHANGES UNDER EACH 
REVISION LETTER. 

THlS ELEM DlAG APPLIES TO 
MODEL NO REV LETTER 

PL19C32 1162GI A 

(19R622080, Rev.  2 )  

SCHEMATIC DIAGRAM 

STATION ENCODE ONLY 
CHANNEL GUARD 19C321162Gl 



C 1 

C2 

C3 

C4 

C5 

C6 
and 
C 7 

C8 

C9 
t h r u  
C15 

C16 

C17 

CR1 
t h r u  
CR3 

FL 1 

J 1  

L1 
t h r u  
L11 

Q1 
and 
Q2 

43 

R1 

R2 
and 
R3 

R4 

R5 

R6 

R7A 

R7B 

R7C 

- - - - - - - - - -  CAPACITORS - - - - - - - - - 

Ceramic d i s c :  1000 pf ?20%, 1000 YEW; s i m  t o  
RMC Type J F  Discap. 

Tantalum: 22 uf ? lo%, 15 YDCW; sim t o  Sprague 
Type 150D. 

Ceramic d i s c :  1000 pf t 208 ,  1000 YDCW; sim t o  
RMC Type J F  Discap. 

Tantalum: 3.3 f20%, 1 5  YDCW; sim t o  Sprague 
Type 150D. 

Tantalum: 2.2 uf ?5%, 20 YEW; sim t o  Sprague 
Type 150D. 

Tantalum: 3 . 3  vf i 2 0 8 ,  15 YEW; slm t o  Sprague 
Type 150D. 

Ceramic d i s c :  1000 pf k20%, 1000 YDCW; sim t o  
RMC Type J F  Discap.  

Ceramic d i s c :  150 p f  f205 ,  1000 YEW; sim t o  
RMC Type J F  Discap. 

~ ~ ~ t ~ l ~ :  3 . 3  ~f f20"1 1 5  YXW; sim t o  Sprague 
Type 150D. 

Ceramic d i s c :  150 pf k208, 1000 YDCW; sim t o  
RMC Type J F  Discap.  

- - - - - - - - DIODES AND RECTIFIERS - - - - - - 
S i l i c o n .  

- - - - - - - - - TONE NETWORKS - - - - - - - - 

m: When r e o r d e r i n g  g ive  GE P a r t  Number and 
s p e c i f y  exac t  f requency needed.  

Hybrid.  71.9 - 203.5 Hz. 

- - - - - - - JACKS AND RECEPTACLES - - - - - - 
Connector ,  p r i n t e d  w i r i n g :  s i m  t o  Molex 09-64- 
1061. 

C o i l ,  RF: 10.0 uh i lO%,  3.10 ohms DC r e s  max; 
sim t o  J e f f e r s  4446-4. 

- - - - - - - - - -  TRANSISTORS - - - - - - - - 

S i l i c o n ,  NPN;  sim t o  Type 213904. 

S i l i c o n ,  PNP; sim t o  Type 213906. 

- - - - - - - - - - RESISTORS - - - - - - - - - 

Composition: 20,000 ohms ?5%, 1/4 w. 

Composition: 10,000 ohms ?5%, 1 /4  a. 

Compos i t~on :  100 ohms t 5 % ,  1/4 w. 

V a r i a b l e ,  ce rme t :  50,000 ohms ?20%, . 5  W: sim t o  
CTS S e r i e s  360. 

Metal  f i l m :  302,000 ohms ? l % ,  1/4 w. 

Metal f i l m :  180 ,000  ohms t 1 4 ,  1/4 w .  

Metal f l lm:  191,000 ohms ? I%,  1/4 w .  

Metal  f i lm:  169,000 ohms il%, 1/4 w. 

- - - - - - - - - THERMISTORS - - - - - - - - 
Thermistor :  25,000 ohms ?lo%, c o l o r  code r ed ;  
sim t o  Carborundum 7838-2. 

- - - - - - - - INTEGRATEDCIRCUITS - - - - - - 
Hybrid,  Amplif ier .  

Encode Hybrid. 

F i l t e r / L i m i t e r ,  Hybrid.  

- - - - - - - - - - SOCKETS - - - - - - - - - 
Socket :  7 c o n t a c t s .  

- - - - - - - - - - MISCELLANECIIS - - - - - - - 
Machine screw: No. 6-32 x 5/16. 

Lockwasher, i n t e r n a l  t o o t h :  No. 6 .  

Harness .  



ORDER ING SERVICE PARTS 

Each component appear ing  on 
s i m p l i f y  l o c a t i n g  i t  i n  t h e  
fo l lowed by i ts d e s c r i p t i o n  

t h e  schemat ic  diagram is i d e n t i f i e d  by a  symbol number t o  
p a r t s  list. Each component is l i s t e d  by symbol number, 
and GE P a r t  Number. 

Se rv i ce  p a r t s  may be ob ta ined  from Authorized GE Communication Equipment Se rv i ce  S t a t i o n s  
o r  through any GE Radio Communication Equipment S a l e s  Of f i ce .  When o r d e r i n g  a  p a r t ,  be 
s u r e  t o  g i v e :  

1. GE P a r t  Number f o r  component 
2.  Desc r ip t i on  of p a r t  
3 .  Model number of equipment 
4. Revis ion  l e t t e r  stamped on u n i t  

These i n s t r u c t i o n s  do n o t  p u r p o r t  t o  cove r  a l l  d e t a i l s  o r  v a r i a t i o n s  i n  equipment n o r  t o  
p rov ide  f o r  every  p o s s i b l e  contingency t o  be met i n  connect ion  wi th  i n s t a l l a t i o n ,  opera-  
i i o n  o r  maintenance. 

Should f u r t h e r  i n fo rma t ion  be d e s i r e d ,  o r  shou ld  p a r t i c u l a r  problems a r i s e  which a r e  n o t  
covered  s u f f i c i e n t l y  f o r  t h e  p u r c h a s e r ' s  purposes,  c o n t a c t  t h e  n e a r e s t  Radio Communication 
Equipment S a l e s  Of f i ce  of t h e  Genera l  E l e c t r i c  Company. 
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